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Neutron diffraction technique was used to study the texture of heat treated hot rolled Zr-2.5Nb plate
samples. Each sample was heated to 980oC, held for 30 min, and cooled by different methods: oven
cooling, air cooling, oil quench, water quench, and ice brine quench.
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Figure 1 – (0002) α-phase texture of heat treated hot rolled Zr-2.5Nb plate samples. The ND is in the centre of the pole
figure, the RD is vertical and TD is horizontal. The contour separation is 0.20 x random

Figure 1 Shows that the α-phase pole figures of the heat treated Zr-2.5Nb samples. Compared to the
initial hot rolled plate texture shown in Figure 2, the heat treated textures are fairly random. None of
the heat treated texture resembles the original hot rolled texture. Sample with slowed cooling rate have
texture around the TD and ND, while faster cooling rate have texture around TD and RD. It should be
noted that there are inconsistencies in the texture of samples with the same heat treatment; this is
likely caused by errors during the cooling process.
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Figure 2 – (0002) texture of hot rolled Zr-2.5Nb plate. The ND is in the centre of the pole figure, the RD is vertical and TD is
horizontal [1]

Table 1 shows the calculated Kearns factors of the alpha phase for each sample. The results for all the
heat treatment conditions yielded values very close to 1/3 in all direction, indicating the α-phase
textures of all the samples are very random.
Table 1 – Kearns Factors of heat treated hot rolled Zr-2.5Nb plate samples

Fr
Ice Brine Quenched 0.3302
Water Quenched
0.3406
Oil Quench
0.3331
Air Cooled
0.3488
Oven Cooled
0.3531

Fn
0.3288
0.3269
0.3245
0.2951
0.3311

Ft
0.3408
0.3324
0.3432
0.3560
0.3156

Unfortunately, the experiment was unable to locate the beta peaks in the samples during the
experiment, and thus the beta phase textures were not determined.
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